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(54) PRODUCTION OF CARBOXYLIC ACIDS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To readily and efficiently obtain the subject compound by reacting an 
inexpensive alkane with carbon monoxide in the presence of a vanadium- based catalyst and an oxidizing 
agent. 

SOLUTION: An alkane (e.g. methane) is reacted with carbon monoxide in the presence of a vanadium-based 
catalyst (e.g. V205) and an oxidizing agent (e.g. potassium peroxodisulfate under 1-50 atmospheric pressure 
at 0-100°C for 1-50 hours to give the objective compound (e.g. acetic acid). The amount of the catalyst used 
is 1x10-5 to 10-1mol based on the alkane, two or more kinds of oxidizing agents can be used and the amount 
of the oxidizing agents is 5 2,000 mol equivalent based on the catalyst. A trivalent phosphorus compound 
(e.g. trimethylphosphine) may be present in the reaction. In the case of using a >3C alkane (e.g. propane), the 
distribution of reaction products (e.g. formation ratio of iso-derivative) can be changed. The reaction can be 
carried out in the presence of a solvent (e.g. trifluoroacetic acid) and the amount of the solvent used is 10- 
1,000mL based on 1mmol of the catalyst. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the carboxylic acids characterized by making alkanes, a carbon monoxide, and/or 
a carbon dioxide react to the bottom of coexistence of a vanadium system catalyst and an oxidizer. 
[Claim 2] The manufacture approach of carboxylic acids according to claim 1 that a vanadium system catalyst is the oxide 
or the vanadium content heteropolyacid of vanadium. 

[Claim 3] The manufacture approach of carboxylic acids according to claim 1 that an oxidizer is the salt of peroxy acid, 
the salt of a hypochlorous acid, organic peroxide, a hydrogen peroxide, or oxygen. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the carboxylic acids characterized by making 
alkanes, a carbon monoxide, and/or a carbon dioxide react in detail about the manufacture approach of carboxylic acids 
[0002] 

[Description of the Prior Art] The approach of oxidizing a corresponding aldehyde, an alkane, an alkene, etc. as the manufacture 
approach of carboxylic acids, for example, the method of carbonylating a methanol and manufacturing an acetic acid, etc. are 
learned. Moreover, the approach of this invention person etc. making a carbon monoxide, a carbon dioxide, etc. reacting to the 
bottom of coexistence of a palladium system and/or a copper system catalyst, and an oxidizing agent at alkanes, and 
manufacturing carboxylic acids is already proposed (JP,5-345741,A, JP,8- 176061, A). . 

[0003] After that, that carboxylic acids should be manufactured more advantageously, this invention person etc. completed a 
header and this invention for the ability of carboxylic acids to be manufactured very efficiently by using a vanadium system 
catalyst as a catalyst, as a result of repeating examination wholeheartedly. 
[0004] 

[Means for Solving the Problem] That is, this invention offers the manufacture approach of the carboxylic acids excellent in the 
industrial target characterized by making alkanes, a carbon monoxide, and/or a carbon dioxide react to the bottom of coexistence 
of a vanadium system catalyst and an oxidizer. 
[0005] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. Although characterized by using a vanadium 
system catalyst for this invention, as this vanadium system catalyst, the oxide of vanadium, a vanadium content heteropolyacid, 
etc. are mentioned, for example, here - as the oxide of vanadium - V205 and V2 - 03, VO (acac)2, and VOS04 and Na3 - ' 
V04 and NaV03 etc. - as a vanadium content heteropolyacid For example, H4PVMol 1O40 and 30H2O, 
H5PV2Mol0O40.30H2O, H6PV3Mo9O40 and 30H2O, H7PV4Mo8O40 and 30H2O, H8PV5Mo7O40 and 30H2O, 
H5SiVWl 1O40 and 30H2O, H4PVW1 1O40.30H2O, etc. are mentioned. The amount of the vanadium system catalyst used is 
usually about a 1 x 1 0-5- 1 x 1 0- 1 mol time to alkanes. 

[0006] Moreover, as an oxidizer, organic peroxide, such as a salt of hypochlorous acids, such as a salt of peroxy acid, such as 
peroxy disulfuric acid ammonium, sodium peroxydisulfate, peroxy potassium disulfate, and peroxy potassium diphosphate, and a 
sodium hypochlorite, and t-butyl hydro peroxide, a hydrogen peroxide, oxygen, etc. are mentioned, for example. As oxygen, air 
etc. can be used other than oxygen gas. Two or more sorts of oxidizers can also be used. The amount used is usually a 
5-2000-mol equivalent Bai grade to a catalyst. 

[0007] Furthermore, when trivalent phosphorus compounds can also be made to live together and with a carbon numbers of three 
or more alkanes are used, distribution of a product is changed and things are made. For example, when a propane is used, the 
generation ratio of an iso object can be increased. As these trivalent phosphorus compounds, the compounds shown, for example 
by the bottom formula or these oxide objects are mentioned. 
[0008] 

PR one R2R3 [I] P(OR4) 3 [II] -5R6(CH2) nPR seven R8 [III] 

(Rl, R2, R3, R4, R5, R6, R7, and R8 express an alkyl group, a cycloalkyl radical, an aralkyl radical, and an aryl group 
independently among a formula, respectively.) [0009] As an example, from that of trivalent phosphorus compounds, for example 
A trimethyl phosphine, A triethyl phosphine, tree n - A propyl phosphine, a triisopropyl phosphine, Tree n - A butyl phosphine, a 
TORIISO butyl phosphine, tree t - Butyl phosphine, Tree sec - A butyl phosphine, a tricyclo propyl phosphine, Tri-cyclohexyl ' 
phosphine, triphenyl phosphine, tree p - Tolyl phosphine, Tree p - A methoxypheny phosphine, trees 2, 4, and 6 - Trimethyl 
phenyl phosphine, Phenyl diisopropyl HOSUFUN, a diethyl isopropyl phosphine, Ethyl - G t - A butyl phosphine, diethyl - 1 - 
Butyl phosphine, An ethyl dicyclohexyl phosphine, a methylphenyl benzyl phosphine, A diethyl phenyl phosphine, ethyl 
diphenylphosphine, a dimethylphenyl phosphine, The phosphines shown by formulas [I], such as methyl diphenylphosphine 
Trimethyl phosphite, triethyl phosphite, tree n-propyl phosphite, Triisopropyl phosphite, tree n - Butyl phosphite, TORIISO 
butyl phosphite, tree t - Butyl phosphite, tricyclohexyl phosphite, Triphenyl phosphite, tree p - Tolyl phosphite, tree p - 
Methoxypheny phosphite, Phosphite shown by the formula [II] of ** Bis-diphenyl phosphino methane, 1, 2-bis-diphenyl 
phosphino ethane, 1, 3 -bis-diphenyl phosphinopropane, 1, 4-bis-diphenyl phosphino butane, 1, a 5 -bis-diphenyl phosphino 
pentane, 1, a 6-bis-diphenyl phosphino hexane, 1, 2-bisdimethyl phosphino ethane, The phosphines shown by formulas [III], 



1 of 3 



10/7/04 12:49 PM 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



such as 1, 2-bis-diethyl phosphino ethane, 1, 2-bis-dicyclohexyl phosphino ethane, 1, and 2-BISUJI pentafluorophenyl 
phosphino ethane, are mentioned, the case where trivalent phosphorus compounds are used - a vanadium system catalyst - 
receiving - usually -- 0.1-100 mol twice - desirable - 0.1-20-mol twice - it is used. 

[0010] As alkanes, aromatic substitution alkanes, such as annular alkanes, such as chain-like alkanes, such as methane, ethane, a 
propane, and butane, a cyclopropane, a cyclobutane, a cyclopentane, a cyclohexane, cycloheptane, and adamantane, toluene, a 
xylene, and ethylbenzene, are mentioned, for example. A reaction can also be carried out under solvent existence and 
halogenation carboxylic acids, such as trifluoroacetic acid, a trichloroacetic acid, monochloroacetic acid, and dichloroacetic acid, 
water, etc. are mentioned as this solvent, for example. The amount used is about 10- 1000ml of usual [ per vanadium system 
catalyst mmol ]. 

[001 1] alkanes, a carbon monoxide, and/or a carbon dioxide are reacted - making -- if it hits, although it usually carries out 
under application of pressure, 1 - 50 atmospheric-pressure extent usually comes out of the pressure of alkanes. Moreover, 1 - 50 
atmospheric-pressure extent also of the pressure of a carbon monoxide and/or a carbon dioxide is usual. Reaction temperature is 
usually 0 - 100 ** extent, and reaction time is usually about 1 - 50 hours. 

[0012] In this way, an acetic acid can take out from methane carboxylic-acid ** which it makes the object with means, such as 
distillation, after a propane to ** remove a catalyst with a conventional method after a reaction, although a cyclohexane to 
cyclohexane carboxylic acid generates. 
[0013] 

[Effect of the Invention] According to this invention approach, carboxylic acids can be manufactured easily and efficiently from 

cheap alkanes, a carbon monoxide, and/or a carbon dioxide. 

[0014] 

[Example] Hereafter, although an example explains this invention to a detail further, this invention is not limited to these 
examples. In addition, yield was computed by the bottom type. 

The amount of yield (%) - generation carboxylic acids (mol) / amount (mol) xof catalyst metals 100 [0015] (Example 1) It was 
filled up with methane (more than purity 99 %) 5 atmospheric pressure (3.05mmol) and carbon monoxide 5 atmospheric pressure 
(3.05mmol) after putting acetylacetonato oxy- vanadium (VO (acac)2, 0.05mmol), potassium peroxodisulfate (K2S208 lOmmol), 
and trifluoroacetic acid (10ml) into a 25ml autoclave. Subsequently, after carrying out temperature up to 80 degrees C and 
continuing stirring at this temperature for 20 hours, it cooled to the room temperature and the gas chromatography analyzed the 
reaction mass. Generation of an acetic acid was 1.05mmol(s) (2100% of catalyst mol criteria yield, 34.5% of methane criteria 
yield). 

[0016] (Example 2) In the example 1, it carried out instead of trifluoroacetic acid based on the example 1 except having used 
10ml of water. Generation of an acetic acid was 0.05mmol (catalyst mol criteria yield 100 %, 1.64% of methane criteria yield). 
[0017] (Example 3) In an example 1, 10ml of water is used instead of trifluoroacetic acid, and it is a sodium hypochlorite 
(NaCIO lOmmol) instead of potassium peroxodisulfate (K2S208). Except having used, it carried out based on the example 1. 
Generation of an acetic acid was 0. 158mmol (catalyst mol criteria yield 316 %, 5.19% of methane criteria yield). 
[0018] (Example 4) In the example 1, it carried out instead of trifluoroacetic acid based on the example 1 except having used 
10ml of water and having used the hydrogen peroxide (H202 lOmmol) instead of potassium peroxodisulfate (K2S208). 
Generation of an acetic acid was 0. 1 lOmmol (catalyst mol criteria yield 219 %, 3.61% of methane criteria yield). 
[0019] (Example 5) It was filled up with methane (more than purity 99 %) 5 atmospheric pressure (0.95 mmol) and carbon 
monoxide 5 atmospheric pressure (0.95mmol) after putting acetylacetonato oxy-vanadium (VO (acac)2, 0.05mmol), potassium 
peroxodisulfate (K2S208 lOmmol), and trifluoroacetic acid (20ml) into 25ml autoclave. Subsequently, after carrying out 
temperature up to 80 degrees C and continuing stirring at this temperature for 20 hours, it cooled to the room temperature and the 
gas chromatography analyzed the reaction mass. Generation of an acetic acid was 0.807mmol(s) (1600% of catalyst mol criteria 
yield, 84.9% of methane criteria yield). 

[0020] (Example 6) In the example 5, it carried out instead of the carbon monoxide based on the example 5 except carrying out 
carbon-dioxide 5 atmospheric-pressure (0.95mmol) restoration. Generation of an acetic acid was 0.845 mols (1700% of catalyst 
mol criteria yield, 88.9% of methane criteria yield). 

[0021] (Example 7) In the example 6, the carbon dioxide was carried out based on the example 6 except carrying out 10 
atmospheric-pressure (1.89mmol) restoration. Generation of an acetic acid was 0.87 mols (1740% of catalyst mol criteria yield, 
92% of methane criteria yield). 

[0022] (Example 8) In the example 6, the carbon dioxide was carried out based on the example 6 except carrying out 20 
atmospheric-pressure (3.78mmol) restoration. Generation of an acetic acid was 0.92mmol(s) (1843% of catalyst mol criteria 
vyield, 97% of methane criteria yield). 

[0023] (Example 9) In the example 1, it carried out based on the example 1 except being filled up with propane 5 atmospheric 
pressure (2.00mmol) instead of methane, using trifluoroacetic acid 15ml. the amount of generation of butanoic acid - 1.06mmol 
(2100% of catalyst mol criteria yield, 50.3% of propane criteria yield) it is - the ratio of n-object and an iso object was 65:35. 
[0024] (Example 10) 250ml They are H5PV2Mol0O40.30H2O (0.05mmol), potassium peroxodisulfate (K2S208 5mmol), and 
water (5ml) to an autoclave. Methane (more than purity 99 %) 40 atmospheric pressure (0.42 mols) and carbon monoxide 20 
atmospheric pressure (0.21 mols) after putting in It was filled up. Subsequently, after carrying out temperature up to 80 degrees 
C and continuing stirring at this temperature for 20 hours, it cooled to the room temperature and the gas chromatography 
analyzed the reaction mass. Generation of an acetic acid was 0.19mmol(s) (catalyst mol criteria yield 385 %). 
[0025] (Example 11) It sets in the example 10 and is trifluoroacetic acid (5ml) instead of water. It uses and is carbon-dioxide 20 
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atmospheric pressure (0.21 mols) instead of a carbon monoxide. Except being filled up, it carried out based on the example 5. 
Generation of an acetic acid was 0.145mmol(s) (catalyst mol criteria yield 290%). 

[0026] (Example 12) They are acetylacetonato oxy- vanadium (VO (acac)2, 0.0025mmol), potassium peroxodisulfate (K2S208 
5mmol), and trifluoroacetic acid (5ml) to a 120ml autoclave. Methane 40 after putting in (more than purity 99 %) It was filled up 
with the atmospheric pressure (0.185 mols) and carbon monoxide 20 atmospheric pressure (0.093 mols). Subsequently, after 
carrying out temperature up to 80 degrees C and continuing stirring at this temperature for 20 hours, it cooled to the room 
temperature and the gas chromatography analyzed the reaction mass. Generation of an acetic acid was 1.36mmol(s) (catalyst mol 
criteria yield 54400 %). 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacture approach of the carboxylic acids characterized by making 
alkanes, a carbon monoxide, and/or a carbon dioxide react in detail about the manufacture approach of carboxylic acids. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention approach, carboxylic acids can be manufactured easily and efficiently from 
cheap alkanes, a carbon monoxide, and/or a carbon dioxide. 
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TECHNICAL PROBLEM 



[Description of the Prior Art] The approach of oxidizing a corresponding aldehyde, an alkane, an alkene, etc. as the manufacture 
approach of carboxylic acids, for example, the method of carbonylating a methanol and manufacturing an acetic acid, etc. are 
learned. Moreover, the approach of this invention person etc. making a carbon monoxide, a carbon dioxide, etc. reacting to the 
bottom of coexistence of a palladium system and/or a copper system catalyst, and an oxidizing agent at alkanes, and 
manufacturing carboxylic acids is already proposed (JP,5-345741,A, JP,8- 176061, A). . 

[0003] After that, that carboxylic acids should be manufactured more advantageously, this invention person etc. completed a 
header and this invention for the ability of carboxylic acids to be manufactured very efficiently by using a vanadium system 
catalyst as a catalyst, as a result of repeating examination wholeheartedly. 
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MEANS 



[Means for Solving the Problem] That is, this invention offers the manufacture approach of the carboxylic acids excellent in the 
industrial target characterized by making alkanes, a carbon monoxide, and/or a carbon dioxide react to the bottom of coexistence 
of a vanadium system catalyst and an oxidizer. 
[0005] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. Although characterized by using a vanadium 
system catalyst for this invention, as this vanadium system catalyst, the oxide of vanadium, a vanadium content heteropolyacid, 
etc. are mentioned, for example, here - as the oxide of vanadium - V205 and V2 - 03, VO (acac)2, and VOS04 and Na3 ~ 
V04 and NaV03 etc. - as a vanadium content heteropolyacid For example, H4PVMol 1O40 and 30H2O, 
H5PV2Mol0O40.30H2O, H6PV3Mo9O40 and 30H2O, H7PV4Mo8O40 and 30H2O, H8PV5Mo7O40 and 30H2O, 
H5SiVWl 1O40 and 30H2O, H4PVW1 1O40.30H2O, etc. are mentioned. The amount of the vanadium system catalyst used is 
usually about a 1x10-5-1x10-1 mol time to alkanes. 

[0006] Moreover, as an oxidizer, organic peroxide, such as a salt of hypochlorous acids, such as a salt of peroxy acid, such as 
peroxy disulfuric acid ammonium, sodium peroxydisulfate, peroxy potassium disulfate, and peroxy potassium diphosphate, and a 
sodium hypochlorite, and t-butyl hydro peroxide, a hydrogen peroxide, oxygen, etc. are mentioned, for example. As oxygen, air 
etc. can be used other than oxygen gas. Two or more sorts of oxidizers can also be used. The amount used is usually a 
5-2000-mol equivalent Bai grade to a catalyst. 

[0007] Furthermore, when trivalent phosphorus compounds can also be made to live together and with a carbon numbers of three 
or more alkanes are used, distribution of a product is changed and things are made. For example, when a propane is used, the 
generation ratio of an iso object can be increased. As these trivalent phosphorus compounds, the compounds shown, for example 
by the bottom formula or these oxide objects are mentioned. 
[0008] 

PR one R2R3 [I] P(OR4) 3 [II] -5R6(CH2) nPR seven R8 [III] 

(Rl, R2, R3, R4, R5, R6, R7, and R8 express an alkyl group, a cycloalkyl radical, an aralkyl radical, and an aryl group 
independently among a formula, respectively.) [0009] As an example, from that of trivalent phosphorus compounds, for example 
A trimethyl phosphine, A triethyl phosphine, tree n - A propyl phosphine, a triisopropyl phosphine, Tree n - A butyl phosphine, a 
TORIISO butyl phosphine, tree t - Butyl phosphine, Tree sec - A butyl phosphine, a tricyclo propyl phosphine, Tri-cyclohexyl 
phosphine, triphenyl phosphine, tree p - Tolyl phosphine, Tree p - A methoxypheny phosphine, trees 2, 4, and 6 - Trimethyl 
phenyl phosphine, Phenyl diisopropyl HOSUFUN, a diethyl isopropyl phosphine, Ethyl - G t - A butyl phosphine, diethyl - 1 - 
Butyl phosphine, An ethyl dicyclohexyl phosphine, a methylphenyl benzyl phosphine, A diethyl phenyl phosphine, ethyl 
diphenylphosphine, a dimethylphenyl phosphine, The phosphines shown by formulas [I], such as methyl diphenylphosphine 
Trimethyl phosphite, triethyl phosphite, tree n-propyl phosphite, Triisopropyl phosphite, tree n - Butyl phosphite, TORIISO 
butyl phosphite, tree t - Butyl phosphite, tricyclohexyl phosphite, Triphenyl phosphite, tree p - Tolyl phosphite, tree p - 
Methoxypheny phosphite, Phosphite shown by the formula [II] of** Bis-diphenyl phosphino methane, 1, 2-bis-diphenyl 
phosphino ethane, 1, 3-bis-diphenyl phosphinopropane, 1, 4-bis-diphenyl phosphino butane, 1, a 5 -bis-diphenyl phosphino 
pentane, 1, a 6-bis-diphenyl phosphino hexane, 1, 2-bisdimethyl phosphino ethane, The phosphines shown by formulas [III], 
such as 1, 2-bis-diethyl phosphino ethane, 1, 2-bis-dicyclohexyl phosphino ethane, 1, and 2-BISUJI pentafluorophenyl 
phosphino ethane, are mentioned, the case where trivalent phosphorus compounds are used - a vanadium system catalyst - 
receiving usually — 0. 1 -100 mol twice - desirable - 0. 1 -20-mol twice — it is used. 

[0010] As alkanes, aromatic substitution alkanes, such as annular alkanes, such as chain-like alkanes, such as methane, ethane, a 
propane, and butane, a cyclopropane, a cyclobutane, a cyclopentane, a cyclohexane, cycloheptane, and adamantane, toluene, a 
xylene, and ethylbenzene, are mentioned, for example. A reaction can also be carried out under solvent existence and 
halogenation carboxylic acids, such as trifluoroacetic acid, a trichloroacetic acid, monochloroacetic acid, and dichloroacetic acid, 
water, etc. are mentioned as this solvent, for example. The amount used is about 10- 1000ml of usual [ per vanadium system 
catalyst mmol ]. 

[001 1] alkanes, a carbon monoxide, and/or a carbon dioxide are reacted - making — if it hits, although it usually carries out 
under application of pressure, 1 - / 50 atmospheric-pressure extent usually comes out of the pressure of alkanes. Moreover, 1-50 
atmospheric-pressure extent also of the pressure of a carbon monoxide and/or a carbon dioxide is usual. Reaction temperature is 
usually 0 - 100 ** extent, and reaction time is usually about 1 - 50 hours. 

[0012] In this way, an acetic acid can take out from methane carboxylic-acid ** which it makes the object with means, such as 
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distillation, after a propane to ** remove a catalyst with a conventional method after a reaction, although a cyclohexane to 
cyclohexane carboxylic acid generates. 
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EXAMPLE 



[Example] Hereafter, although an example explains this invention to a detail further, this invention is not limited to these 
examples. In addition, yield was computed by the bottom type. 

The amount of yield (%) = generation carboxylic acids (mol) / amount (mol) xof catalyst metals 100 [0015] (Example 1) It was 
filled up with methane (more than purity 99 %) 5 atmospheric pressure (3.05mmol) and carbon monoxide 5 atmospheric pressure 
(3.05mmol) after putting acetylacetonato oxy-vanadium (VO (acac)2, 0.05 mmol), potassium peroxodisulfate (K2S208 lOmmol), 
and trifluoroacetic acid (10ml) into a 25ml autoclave. Subsequently, after carrying out temperature up to 80 degrees C and 
continuing stirring at this temperature for 20 hours, it cooled to the room temperature and the gas chromatography analyzed the 
reaction mass. Generation of an acetic acid was 1.05mmol(s) (2100% of catalyst mol criteria yield, 34.5% of methane criteria 
yield). 

[0016] (Example 2) In the example 1, it carried out instead of trifluoroacetic acid based on the example 1 except having used 
10ml of water. Generation of an acetic acid was 0.05mmol (catalyst mol criteria yield 100 %, 1.64% of methane criteria yield). 
[0017] (Example 3) In an example 1, 10ml of water is used instead of trifluoroacetic acid, and it is a sodium hypochlorite 
(NaCIO lOmmol) instead of potassium peroxodisulfate (K2S208). Except having used, it carried out based on the example 1. 
Generation of an acetic acid was 0.158mmol (catalyst mol criteria yield 316 %, 5.19% of methane criteria yield). 
[0018] (Example 4) In the example 1, it carried out instead of trifluoroacetic acid based on the example 1 except having used 
10ml of water and having used the hydrogen peroxide (H202 lOmmol) instead of potassium peroxodisulfate (K2S208). 
Generation of an acetic acid was 0.1 lOmmol (catalyst mol criteria yield 219 %, 3.61%> of methane criteria yield). 
[0019] (Example 5) It was filled up with methane (more than purity 99 %) 5 atmospheric pressure (0.95 mmol) and carbon 
monoxide 5 atmospheric pressure (0.95mmol) after putting acetylacetonato oxy-vanadium (VO (acac)2, 0.05mmol), potassium 
peroxodisulfate (K2S208 lOmmol), and trifluoroacetic acid (20ml) into 25ml autoclave. Subsequently, after carrying out 
temperature up to 80 degrees C and continuing stirring at this temperature for 20 hours, it cooled to the room temperature and the 
gas chromatography analyzed the reaction mass. Generation of an acetic acid was 0.807mmol(s) (1600% of catalyst mol criteria 
yield, 84.9% of methane criteria yield). 

[0020] (Example 6) In the example 5, it carried out instead of the carbon monoxide based on the example 5 except carrying out 
carbon-dioxide 5 atmospheric-pressure (0.95mmol) restoration. Generation of an acetic acid was 0.845 mols (1700% of catalyst 
mol criteria yield, 88.9% of methane criteria yield). 

[0021] (Example 7) In the example 6, the carbon dioxide was carried out based on the example 6 except carrying out 10 
atmospheric-pressure (1.89mmol) restoration. Generation of an acetic acid was 0.87 mols (1740% of catalyst mol criteria yield, 
92% of methane criteria yield). 

[0022] (Example 8) In the example 6, the carbon dioxide was carried out based on the example 6 except carrying out 20 
atmospheric-pressure (3.78mmol) restoration. Generation of an acetic acid was 0.92mmol(s) (1843% of catalyst mol criteria 
yield, 97% of methane criteria yield). 

[0023] (Example 9) In the example 1, it carried out based on the example 1 except being filled up with propane 5 atmospheric 
pressure (2.00mmol) instead of methane, using trifluoroacetic acid 15ml. the amount of generation of butanoic acid — 1.06mmol 
(2100% of catalyst mol criteria yield, 50.3% of propane criteria yield) it is — the ratio of n-object and an iso object was 65:35. . 
[0024] (Example 10) 250ml They are H5PV2Mol0O40.30H2O (0.05mmol), potassium peroxodisulfate (K2S208 5mmol), and 
water (5ml) to an autoclave. Methane (more than purity 99 %) 40 atmospheric pressure (0.42 mols) and carbon monoxide 20 
atmospheric pressure (0.21 mols) after putting in It was filled up. Subsequently, after carrying out temperature up to 80 degrees 
C and continuing stirring at this temperature for 20 hours, it cooled to the room temperature and the gas chromatography 
analyzed the reaction mass. Generation of an acetic acid was 0.19mmol(s) (catalyst mol criteria yield 385 %). 
[0025] (Example 1 1) It sets in the example 10 and is trifluoroacetic acid (5ml) instead of water. It uses and is carbon-dioxide 20 
atmospheric pressure (0.21 mols) instead of a carbon monoxide. Except being filled up, it carried out based on the example 5. 
Generation of an acetic acid was 0.145mmol(s) (catalyst mol criteria yield 290%). 

[0026] (Example 12) They are acetylacetonato oxy-vanadium (VO (acac)2, 0.0025mmol), potassium peroxodisulfate (K2S208 
5mmol), and trifluoroacetic acid (5ml) to a 120ml autoclave. Methane 40 after putting in (more than purity 99 %) It was filled up 
with the atmospheric pressure (0.185 mols) and carbon monoxide 20 atmospheric pressure (0.093 mols). Subsequently, after 
carrying out temperature up to 80 degrees C and continuing stirring at this temperature for 20 hours, it cooled to the room 
temperature and the gas chromatography analyzed the reaction mass. Generation of an acetic acid was 1.36mmol(s) (catalyst mol 
criteria yield 54400 %). 
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>vi) ymt-VHtgtmmf/xuzMikgmi: *Kmz 
ttzw<i-^M.^^Ta^ ij ire* mxm 1 tea 

<m&. wmBMb* mtfcfcmttzimmx-hzwm 
m i %mm)vxyw$&w&-m. 

[0001] 

mumizmi. mi<tt. rivxymt-immm 
/xnzmimmt mmz-tizk nmt-tattn^ 

[0002] 

s. tti*m%mi. Tivtymz-wwm. zm 
, ^^m/x^mmmt mum 
^mrizmmtx ymmmm-tum m 

£8*LT^4 («fBBJP5-345741^«, t£IS¥8-1760 

[0003] ^mmmmt. tDvxywm i o 

[00 04] 

wj* mm t tiumvm&Tiz , riv* ymt -mtt * 

PR'R2R3 [I], 
PR 6 R 6 (CH 2 ) n PR 7 R8 C 
(5$»K R , ,R 2 ,R 3 .R*,R 8 ,R 6 ,R7.R8 It. *tl? 

[00 0 9] 3*IO'jyfl:-&ft^J:i3^*0li:LT«, 

h 'J -n- to t7k*x 7 4 y . mj -f y 7"n tVl^ftX 7 
^, bU-n- t>/p*X7 y, MM VT'fvi'*;*. 

7-(>\ MJ-t- 7'f;WX7-f MJ-sec- 7*+)V 
*^7-f^ MJ;y7nTntVMrX7.f >\ MJv"? 
nA,dr^;^X7 y s hij7z-WX7 0, MJ 

-P- bOtuxxy *y. MJ-p- Xb*i/7x.-)V-fcA 
7^y, hU-2,4,6- hU^f-;i/7x-;^X7^y, 
yrntvi'tf t.7>\ >-'xf-/M yrot 
WX7^y, xf-;t~ s/-t- 7'f-;u*^7^>. yiiss 



ttmmzmitz*>}sxywm<mmmim-t& 

h<7)X'fo&. 
[0005] 

immmmmm] ar. xmiiz^xmmmw 
stfc-ra i>ff)x-hhtf. frfr&<i-WA.%tmk ix 

It. mUff<i-'J^2xcrm.i\L%, Afx'-)AMVn 
iKUB^^f ZZT^i-^^mimk I 

10 TJi. 0!li.{fV2O5 s V 2 0 3 s V0(acac) 2 s V0S04. Na 3 V 
Ok NaVOs ^\ A^^A^A.f-n^'JKi: LT 
{4, ^RBUPVMoi^o -30H20, H5PV2M010O40 -30H 2 0. 
H6PV3M09O40 -30H 2 0, H7PV4M08O40 -30H 2 0 V H8PV5M07O 
40 -30H 2 0, HsSiVWuOio -30H 2 0, H4PVWn0 4 o-30H 2 0^ 

m\ft>ti&. j*i-wj>&im<7)mm±. r^y 
miznix. a«i xio-6-i xio-" t/HSsarc* 
t. 

[0006] ttcMiffllk LXit. mUi^)l**v- 

^ryt-^A, ^/M-^ZR&tMJ^A, *w 
20 i/zj&t&fi v<7£., *ov** mm y *? m<n 

mcr>m. t-7>/w\^f b^-^^-^m^mmmit 

m<u<.m. m%£&mft>ti?>. mmktx 
it. wavfxem&smiimuiki. m<mn2m 
&±mtiz k i>?% & . znmm. tmwi 

[0 0 07] Jgt. 3ffic7)'jy-f^^#§-fr| ) ;t 

i>x'Z. mm&±cr>T>i-xyM£m^tit%£i,t. ± 

*HW)»**3eft5*£ 4. 0"U«TaAy$r 
30 fflV^Jg^tt. yft<7Mtt*£tMJD't& 

[0008] 

p(or4) 3 cm. 



in 3 

^■f/l^-t- 7*f;WX7-(>, x^;Ujx'>-7D^^ ; ^ 
/l/7i-;m7 4 y. z.j~)WJy ±-)iftxy i 

40 y7f*7i^ta7^y, ^f;l/y7i^*X7 

^ y^f^ C 1 ] T-*?ixl»+X7 a ym. b VX+)V 
*X7rn, f'JxfM77r^ ^'J-n-7"^ 
tr;l-*^7r^N, M»^y7'nt/|/*^7r>f K h 
N-/fWX7r^. N^y/fMxyr'f 

h'J-t- T'f-MX7r^ hUv^D^df^ 
*X7r^fh, N l j7x-/l/*X77-ff, MJ-p- h 
'J^*X7r-fh. b'J-p- ^hdf>-7x-^*X7r 
A b. moft CUD T*?h5*^7T^f bM , h'7. 
i^"7 x -tlibX 7 7 ^ ^ 1 . 2- t'^y'7 x X;P*X 
50 7-fyx^y. l,3-t'Xy'7x-/m7-f77DA- 
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(3) 0-2 2666 5 

3 4 

>\ i,my7i-MX7< yy^y, 1,5-fXy fc, 

7i-WX7^^y, l.e-t'-Xy^xX/y** [00 16] (»fcf5"j2 ) HMfPJ 1 h »J 7/kt 

7 -f y<M^>\ l,2-h*Xy^f;m7^7x?y, nRifeoffcb'r) *10ml fcjflvvfciawj. SdtWlt 

l,2-b"XylfMX7-f7X^y > 1.2-t'X^y-y-Q flLtilLt. SlW>£jic«. 0.05mniol (jfflKt^ 

7i»WX7^x^yf«0S(Hl )T*S*l4* [00 17] (2HfcR3) JWM* 1 fcJSVvC [. 'J 

£(±. A^vA^ttKtttLT, Sf&O.l -100 VVM&smcOKbVlZttm&mmi'hVVJ* (NaCl 

#*L<{±0.1 ~20*/H8«Jfl3;fi&. 0 lOmmol) fcfflVvfeeWHi. HSfi^iJl |:«LtliL 
[ooio] r/^yfflt Ltii. Witf^^y. x? 10 fc. gHle>£tttt, o.i58mmoi (M&vi&mmvb 

y % roA'y, 7*^>1SE<0««7;^va, y7Q7o %. ^^>-S*lR$5.19%) 

Ay. y^o/^y. y^D'iy^y, y?nMt [0018] <HdM4 ) Sttm (C&ivt h U 7A<* 

8, NWy, ^yky. Xf^y^ygWEfSftB U^A(feS i 0 B )(Oft*>0KiaiMt;**(Hj02 10mmol)£ 

&7;l^y8&fc*#*{f4»*il>. *«EfipfcTfc fflufciaWi. £Mffll(3IWLT&ltL&. B«e>£ 

^Srr&^fct-C#> *»*»SJfflKf: LTti. Wttf MJ JtS&t O.llOmmol ( ;l/g2£JRsp219 %, 

7/M-ngftg, MJ^do^K, ^y^nnpR, y? W*3.61%) fftojt. 

nn»»5:tf?V\ny vfo&MCv&B. rt^rtW [0019] (HififfiJ 5 ) 25ml^- h ? V-f^zy^ 

tit. -e<7)fflffl*i. A'^y-^A^MSbnol^TtDii ATfe hf- ht^fyA'f^ (V0(acac) 2 , 0.05mmo 
*10~1000«lg|tT*6. 20 1) . 'VI/^VZSlR^y^AdCjSaO* lOnmol) , h 

[ooii] TJitymt-wimMRxs/xiiz.wnt u^/i^na^awjfcivKfcSL 

%MZ%.&&Ltb&t,Zfotz~>X\t. jDffiTfil^HM? Ult)5^JE(0.95 mmol) , -iHtR*5SlE<0.95i«ol) 

s . a JtHswi^atx/xjiimRsBoffi^ «> i - mmvti®. m& t vnm i . asvx n 

KJSfflaKjWMtt* & . RlEfigte . ffl$ 0 -100 V -?h7y74 -X'fttf Ltz . M^ifttiO . 807nmol ( 

msx-h *> , »5amK£itt i ~5wsag«rra * . ft$*/yS2£JR$i6oo%, * ? >spr*84.9% > ?•£> 

too 1 2] *»< lt. mm. *?yfrmmtK r -?^ 0 

n^>-#^l»\ y?DMty*>ty7oMty [0020] (HJWJ6 ) 5SfcW5fct$wt. -Mitm 

*tJta. wi-jijiswtsko^gtiOBWt-rs*;^ 30 mi. mmMsizmMLxmmitc. m^^mioM 

ymammtzttpx'^i. 5moi mm^mmmnoox. x?yimwm.9 

[0013], %)?t>->1i.. 

im<m&] xm-mizxm. mzTWsm 10 o 2 1 3 ciatW7 > «i«6ic*$vYt. zmm 

t-wtfkmRV/xii-mit&imtfr^mz, u> **io«ff<i.89«oi)*»t4£«'Hi» ns^c:* 

[00143 ir*i74o% , ^ ? y mmsmz% > ■?* -> £ . 

[^stwi HTv jatwcj; omzmiuzfflji [0022] (mtmi8 ) ms&meiza^x , z»^« 

^. muT&zz'oM.iiiitz. mixmrnttz. ®®<wkmio.92moi amwm 
mm (%) =&s8.ti)\s#yM& /mm&mm 40 jr*i843%, *?ymmwm97%) t-*->^. 

(*;y) x 1 0 0 [0023] mmi9 ) mmm 1 k±>v^t. h y 7;y 

[00 15] (^tefiajl ) 25nltf):*-h?U-7 , fc:7-fe ^ngffi!^ 15ilfflV\ ^^yoft^OtT-n^y 5$t£E 

f-;l/7-bh-t-h>j-^^-v-fy'7A(V0(acac)2, 0.05mm (2.00nmol)^^-tS]^HJ, H^JH^SStTUte 
ol) , *UM-*yzgiES«r D ^^(KzSzOs lOmmol) , h 7*^>«04«aii. 1.06mol( ftB!SE^;l^|UR 

U7;^nSK(10Bl)&V^^ N ^<^y( |C£ 99 % *2100%, roA°y^JR$50.3%) n-ft^y 

tLh)5^£E(3.05nmol ) . -^LM*5SU±(3.05nimol) fl«9Jt*{i65 : 35T'J>-o£. 

* 3t« Lfc. 80*C4 -CJWB L . [0024] ( $ffcffl 1 0 ) 250ml <7)^- h ? 7*fc 

fltff^Kttita, ^SiT-^SlL. Rj£-7Xf-^'X7o H5PV 2 Moio04o-30H20(0.05mmol) s ^.;y>J-df y HffiiS^ U 

Vh^57V-T^$fL)t. %mco£.mtl.Q5m<K>\ (M "7A(K 2 S 2 08 5mmol) s *(5ml) £Vtfl£f£, M 
«t;^*JR*2100%. ^<^ySW^34.5%) T'S)o 50 S 99 %fil±) 40ME(0.42mol ) . HRftfl!S520«E 
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(0.21mol) &g*l,ii. &^X\ 8<rcir#su ®& 
19mmol (WmvlWmWm^ %) X'fo^tz, 

[00 2 5] mmi i ) mtmi oiza^x. *o 

b *} fcZDMkK«20«E(0. 21iol ) &3&grf & &SHt* 

mm\ 5 fcuwi trwiLfc . w&wkmxi. i4Snoi 
( K;Wd!* 2%%) 



[0026] (Sgjgffll 2) 120ml<O:*-h?l—7fc: 
T-fef-^T-feh-f- h^iw^i^AOKKacach, 0. 
0025mjnol) . V~%£8tf> U ^(KaSzOa 5mno 

l), HJ 7/M-nH*K5mi) fcvvtofcft. **y(Mg 
99 %Jilh)40 ^jE(0.185mol ) . -§HfcHi*2WlE 
(0.093mol)$-^L3t. 80. vC. 80°CiT#ffiU Hffl 

jrczo^Bjwpiattfca. a»4T»»L, mix 

36mmol (Jtt&*/UMSJK*54400 %) X'hitz. 



[¥ME l ] 

[«#£] ^se 

«mi : 

*tetJ<i-isvj*tt^Tuxym'i>z>n%% 1 test 
com. tmsmm. mtitfcmtMimx'bmx 

[000 1] 

ffl-tli><DX'h&. 

[0002] 

7;M?>\ 7;t^^S£SM:-fl>:f>1£, 

fcSBKLT^i (#gm-345741^#. «pBm-1760 
[0003] ^/UjKfWHfcJ: 9 

t. rti-isvj>%w&zmit&zki l zj:iom>xym 
&<*)i#>®®mmLmzk£%xi. *ma 



[0004] 
[0005] 

Wtk-t&hffiX'hh-tf. irtP&rti-W&Jklt&tb LX 

Xlt. mtlfVzOs. VzOs. VO(acac) 2 N VOSO4. NasV 
04, NaVOs m\ A&tP^mtfVISlkLX 
li. ^i.(fH 4 PVHon04 0 -30H 2 0, H5PV2M010O40 -30H 2 0, 
H6PV3M09O40 -30H20, H7PV4M08O40 -30H 2 O, H8PV5M07O 
40 -30H 2 0, H 5 SiVWiiD4 0 -30H 2 0 S H 4 PVWi 1 0 4 0 • 30H 2 0^ 

[0006] ttimtrnt ixa. mtii'Wtti'- 

X. fflS5~2W0*/^*fgg£T;fc§. 

[0007] gn, sanvyfc&mfcji&Zit&zb 

I. frfrh 3ficO'J >it^k LX\i, MlirttX'K 
4. 

[0008] 
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PR1R2R 3 CI 3, 
PR 5 R«(CH2)nPR 7 R« C 
R 1 , R 2 , R 3 . R 4 , R 6 , R 6 , R 7 . R 8 i±. 

[0009] 3fficD'J 'sitter, £ OM^Ji; LTti. 

mm h y y -t/i-Kz. 7j>. mj xfwx 

h »J -n- To t/y 7 7 >- N M> -Y V 7°Q tVy* X 7 
4 y, h D-n- 7>/y*7.7 4 h>)4 77>/y*7 
70, M)-t- 7f-;W* 7. 7 4 y. h 'J -sec- 7>;k 
*77*y, b'Jv-^Q7"ntVP*77-fy, h'Jy? 
nM^ytf-^-f y, MJ7i-MX70, h'J 
-P- h'J/I/*77-fy, KU-p- Xh^i'yx-Jl'ftZ 
7*y. t-y-2,4,6- h y ^Wx^*X7 -f y. 
7i^;l^y-f y 7°n £/y*7 7 y , ^'x-rvM y 7°ot° 
;WX7 -fy> xf-/y- y-t- 7-r-/y*77 ^y >-*x 
f-/IM- 7f7y*77 f y. xfvyy'^y'uA.^/i^ 
X7^y, ^f;V7i-;Kyy'WX7^, v'xf- 
;i^7i-WX7<y, xf-^v7xx/^77^y s 

yVWi-WX?^, yf-7y>-'7xX/l^77 

* y^^ C i ] T ^$ix§*77 4 y^S. h yy if-/y 

*X7r4h> h'JXf-?U*77r-f h'J-n-7-p 
t7y*77r-CK h'J-f y7"Dt"/^77r-f f- 
'J -n- 7'-f7y*7 7 r 4 1- . h 'J >f V 7-r7y*7 7 r 
K h'J-t- 7f-/l/*77r^ K hyy^o'vdf^ 
*77r-fK h^x-M^r-fh, b'J-p- h 
y/y*77r-f K t-'J-p-^K^i-WX?? 
-f K #<0^ CUD T'*$fl!>*7.7 7-f h« . t'7 
^7x-/^X7-f7y<^y, l,2-t*7y'7xX/P*7 
7-f7X?y v 1.3-t7y7x-;l'*X7'(77nA' 
y, l,4-t'Xy'7x-^*X7^/7^y > 1.5-t'xy 
7x-;^X7^W^y, l,6-t7y'7x-;WX 

7 y^df-^y, i,2-t'7iyy^*77 -fyx^y. 
i,2-t'7^xf-;^77 -r yx^y v i,2-f7^'y7D 
'v*v7U*X7^ 7x?y, i,2-h"7v^.y^7/l/5rn 
7i-WX7^ yx^yg^ cm 
77 -c y^*«*Jf 3flffcoy y-di^S-ffiv^^ 
^T-y^A^Wl^-MLT. jl&O.l moo ^a- 
fg, $FiL<«i0.1 -20^;HMffl$^o 
[ooio] r/^ymtlXii. min*?>. x? 
y, 7*nA'y. 7^y^lB«T;i-*yS. y?orn 
A-y s y^n/^y v-y'n^y^y. y^n^-if 
y s y^D\7fy < r^'vy^ v^WkTiViiv 
I-Axy. ^fy-L-y, xfVy^y-fe"y^<D3?#iil 

7/M-aplL hyyno^^yyna^. 

tti(KioooiifurC(b». 



) #gfW1 0-226665 

p(or') 3 cm. 

[00 11] 7/U*yafc--BM.R*£Ri&£L*>4fc 
fcfcoTH. JnETT'iI^JiStLl.* i: r;y^y««E 
TJii 1 ~30$lffig*#jl»-c;fe h . 4 fcHHflJ«^E 

MOO °CSg?*y. KBtfffittiltt 1 ~50*faSST' 

[oo i 21 *>< ut. M^(f. yyy*^BfK*\ r 
nA-y#^i£i#\ yynA.dj-^-y^^jx^D^-ty 

y^^ixyaj-r>ih* ; t'^^„ 

[0013] 
[00 143 

(%) =&&*>\'Xym. /mm& 

i&V) x 1 00 

[00 1 5 3 ( mm 1 ) 25mlco ^- h ^ k-7'tCT-t 
nol) , ^V**VZm&iiV*7MU$ite lOmnol) . 

hy7/p3rn|ffls(l0«i)*i>vhjta, y^y( MS 99 

%JjLt)5^,jE(3.05mmol ) s -HflOJ{*5«E(3.05w) 
D*3B«tfe. air^T, 80'C4T'#aLy|slja«T20B$ 

is8ift£awi:»» aaiTJftajt. ws?x*i}x.9 

ov 7 -f -T'^Lfc. P^±fig(±1.05mol 
«BK^WBIMX«2100%. y?y»S8W34.5%) f 

[00163 ( ggfcfti 2 ) sown i hzaux v y 7;i-tj- 

JWULTSatLfc. 0.05mmol («Blt/P 

S^lR^lOO y^y«W$1.64%) T'*-?^. 
[00 1 7 3 ( HSUtt 3 ) mm 1 tfcV^ b y 7)V* 
n^<?)ft*)Ot, 7kl0ml$rfflW ^^yrSfflWr 
•J <7 A (K 2 S 2 08 ) fiOffcb 0 tiJCSffl*»f - hy*7A ( NaCl 
0 lOmmoi) tfflvvfejawi. Hffi^JltML-CHML 

!t. KK<7)«{i, 0.158nunol ( M«t/^*IR*316 
%, y^yK*JR*5.19%) -C*r>fc. 
[00 1 83 (HM^J4 ) HJtWI 1 tijv^t h y 7;^ 
DBfl&DffchgKs *10ml^fflv\ ^ypjj-^yzKK^ 

'J >>A(K2S20s) <Oft*> 0 tiB^ft** (H2O2 lOmmoi) S 

fflv^KW-Ji. Hifi^ltJ^BL-CHSSUc. PiS<7)4 

J«Ji, O.llOnunol (Mt&Vl&mtRVZW %, *9y& 
*«R¥3.61%) 

[0 0 1 93 (H*fi0«5) 25ml^-hx*ly-ytT-fe^ 
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)Vr^y--f~Vi[^'yt^'J^~LW^ca.c) 2. 0.05nuno 
1) . WttVZJmtlWMUStOs lOmmol) . b 
V7>Vj;uW@i(ZM)*^tltzm. *?v(m.w% 
Jil±)5»ffi(0.95 mmol) . -M^S5^E(0.95mmol) 

mmfflitztk. mi&tx-ftmi. K^i^^n 

■?h?77 <-X'ttti\ltl. i#<7)£|£ti:0.807mmol ( 
f«^l«W£l600%. X^>»P1R*84.9%) X'fo 

-otz. 

to 020] (mmme) mmmnzn^x. v^yjv 
(2.00^1) zm-r&wm. mm 1 twu» 

Lit. 7'?>&<7)£.miZ. 1.06nunol( 

$2100%, TD^°y^5pJR^50.3%) t*9. n-ttfc-fV 

tt?)Jt*±65 : 35T£>-5fc. 

[0021] (»|7 ) 250ml (7)^- ?- 7 h>-7lZ\b 



mm 



300 



PV2M01 0 04 0 -30Hz 0(0. 05mmol ) , ^/l^df VZMMti V •> 
AfeSzOs 5mmolh *(5ml) Z^tltzlk. ijsfcg 
99 %&±) 40mj±(0.42mol) . -KflJSR20mE(0.2 

imol) nmvtz, <x^x\ &crc£X'%i&L, Pissr 

X >> D -7 h 7 J 7 < -X'fttf Ltz . »K«±JSJ40. 19mm 
ol <MfcM&WSMf®5 %)X'$>-otz. 

[0022] ( mmm s > 120*1 m- v ? v-yizr 

•fe^r-feh^-hpj-^^A--fx»>A(VO(acac) 2. 0.0 
025mmol) , ^)VJ[*VZ$iW.j) 0 7A(K2S 2 0e 5mmo 

l), M)7/W*aa#(5mi) £v^i£f*, *?y( f»&£ 
99 %JiU:)40 »E(0.185iuol ) , -fMSTOE 
(0.093mol)5-^«L/t. 80°C2T"HSU Rfi 

ffiX-20^f B Wf^^t^f*, ^^X'^aiL, RiEvx 
ZtfZ7a-?hyy7 j-X-mitz. #B&o£j£lil. 
36mmol (M^/«^1R$54400 %) X'b~>tz. 
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